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Abstract

In the context of the low-altitude economy, rapid development of the construction industry has

MESH: BURME. RTETE R R @ESBIRIE B S SR SCRFENERF ). TSR 58, 2024, 14(9): 1-11.
DOI: 10.12677/csa.2024.149182


https://www.hanspub.org/journal/csa
https://doi.org/10.12677/csa.2024.149182
https://doi.org/10.12677/csa.2024.149182
https://www.hanspub.org/

generated a large amount of construction waste, posing severe challenges to the environment and
urban management. This paper studies an intelligent decision support system for construction waste
management under the low-altitude economy. Firstly, IoT sensors are used to collect real-time data
related to construction waste (such as weight, volume, and composition) from construction sites
and waste treatment stations. Then, K-means clustering algorithm is applied to clean and prepro-
cess the collected data to extract useful features. Based on Random Forest algorithm, a prediction
model is constructed to predict the amount and composition of construction waste. Finally, Genetic
Algorithm is used to design optimal waste treatment plan, including classification, recycling, and
transportation route optimization. Experimental results show that this intelligent decision support
system significantly improves the efficiency of construction waste treatment and optimizes re-
source utilization.

Keywords

Low-Altitude Economy, Construction Waste Management, Intelligent Decision Support, Data
Mining, Machine Learning, Optimization Algorithm

Copyright © 2024 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0

1. 518

BEE R AT (B AL ELTHHLERR S AT 28 1O BT 5 AR 55 ) M PRGE A e, AT 2 kadiok 13g LA
S @EFAT ARy B R 5T I B SO, HOli R ARSI AL ERE A R, ook 1 K E R
PR A e SRR 5 KB 3 BRI, 38 T RERS A AN T AR 2 AR GuiE O™ A, O
B T R R AR AR D )

AR AFTEFN, RRBLIIA BRI w5 0T B = s e AR e . — 51, BERE SORI AR D,
ABVSEAR 2 AT SR AE A B 33 a2 4 45 07 T (82 P H 2882, SRR BRI 1 B M LR T 565
FO7, BRBIRAREL . R EIR, EERAE T BAEABNCR . BTN R G T AR 2 A
A5 LA AL 2 BT AR R T A FRE AR 75 3K

G A BIR 2 B BRI S TR REA SRS R %, SRBUR @ SIb R R BGAEE, Oy 2T
AR E R . A TARIERAER —HR T, WRMSETH ST @ FIIE B AR el sk
SCRRSNE, BRI (1oT)f2 G . Bzl . Hlase o). LA HEBOR, SN ST
Bl ISy RAE . B BE WAL RS, TSR THR SRR A B R, AUAL BEIRA A, HES IR & 2L
BRE TS

ASCIIWT FE P 2 A4 LA LA T3 T

(1) SERHREREE o P IK I A2 JaR 5 DA Je SR T TR Ak Bl SEZ R ST B 2 U IR KD AH BN L4
HE, RSOSSN R R SR ST AR LA

(2) BETist s SHFAEIREL. i K-means JEIREZN WA IO BE BEAT T VE A TUALEE,  $RHCH I
RFAIE, 5 vt SR ) T HE A 1

(3) THMBLAUAL G . ST RENUARMREL IS, A TN R, P T 0 s S 3 1 7 A B AL B
TR AE PRI SRR AR

(4) PRARFSCRE . B AL FE BT B A BT %8, G426, g fnk 2 AL 5

DOI: 10.12677/csa.2024.149182 2 LR 5 8


https://doi.org/10.12677/csa.2024.149182
http://creativecommons.org/licenses/by/4.0/

SR 19 7 AR FL RO S (/K
2. EXTIE

BEAE ST A RE AR A I, S UL I IR ] 2 R, A R0 B SO A DR R T AT R R R )
YU JTEER, RELTHIPGE N E SRR BR A TR AL AT 5, Rl T AHLEOR A
RERNAMIRL A N, 2R TH 1SRRI A B AR BEALR

FEIUB I 7 FGE IR B AR A (R SR YT, e e R A ANLBR I 4 & 9 L3R4 1 QBT o7 5
SCRR[AAN[2] 7R 1 2 T AR AL R G i U S 0 SRELESE IR 7T, I8 s e i s R s i i 5 2.
SIS I ST T A HERF 732 o SCHR[IAN[A1NIBE T 1 26T T AHLRAR I SURE R 5 702K, TER 1
o NHUEOARAE F HUBL IR0 B e i) v AN 2 N T

TSR IR A0S, QRGeS MEINVEF 5%, 0 S0 S v B P R4 OR R B 1Y
PER e SCHR[S]IRUBT 1 g ORI B PR A 6 BRI ) e e %, IR B0 BLHEGW REANER, (BoN)5800
AHUER SR 0 P RSO 71 BCRe . SCHR[2] [61RI[7]PEAfid 12+ AL Rk o5 no
FBLIR oy R IT, ARG TR, By T RN @RI B A BN L, AR e
R REAS I o

R R SR A R R T FI R BACR (1 OCHE . SCRR[BIIE Sh AR, R T @ HUAIR
B IR BEAR R AR G S AAN IS LR R BRI, KON RE RS FE T B R A Trin ML SR 4t 7 B S
oAb, BEEREAEMN TRBEEORMRRE, SCHR[7] s 1270 AU B DAt e S0 35 (i
ARG, RbrE R B R RS AR R I A B B SE PR M I T b

A R b R BB AN 58 3 BOVA BLAR RARHE (36 BLENE . STR[OTAN[L0] 73 3l i 18 1 2 3Bk
LRE A MR R BRI T SUb PR B, S 12 M S U I 4 2 P 5 PR AR P E
Vo IXBERTFUMR R 2501 5T S 6 B B AL iR ISR SRR FudR it 1 2 WAL A AN g 45 7 -

ZRAOJR SN 35 52 e RS R AR Bl A SR UG PR A B 25 g o SCHR[11] A0 [12] 7375 IS 0 22 5 B 2
BRGNS EFURIFA BT TIRABTIL, SR 1 S gl SN AT 5 8 K AR SRR B b
FIEE AR . I BRI 0 N R e AL D B S ST AR i SRy SR v B e A AR B3t 1 S el F M R B v
Hbx.

GiEpTd, HATTAAEE RS RS IRG] . TANBRRN A B REAC R FOSCR RETT R IR EAk
25 G DL R SR S AT RS R A DT TS 1 s R, VRSB T SR B B RE AL
REFSCRFRIER T BE | RSl ASORAE LR b, Bt —DERRMANH, Iy S 6 P R e
T TR 1

3. BREWRKR RGN

BREAL RS SCR RS B B R A B R AR . JCBRI AT, S5 S SEER I SO EE,
PR B IR AT BRI SCRE . KA SRS 1 iR, FECOREEERRERS. HUE
REFRE 7y At . TS B BEHR AL AL 1 SR SRR .

RAGUS ARG DU ZARER AT B B R AR AR B Bl A P 7 A . AR T A R AT (e AL ke
SRSCFEIRE . A AR R AR AL 2 AT Bl Ao (5 B AR 0, SCEL ARSI i AL R AN S A

P R TT IR F T 325 AL R AC PR 46 22 AN SRR SN W SR AR S Bl . Bodle RAE (Y
TR B AL AE IR X A [ s 1) IS R TE AL A R4 B o A0 K DO A S8 Al 0 8 1 2 SR T Az S Ak B
Y, W WA A BRI MABE S R . A% IR MR 0 3 A G ) 4% S A%

DOI: 10.12677/csa.2024.149182 3 THENUR S 5 R H


https://doi.org/10.12677/csa.2024.149182

ERARACHE A, ONJE S EEE IR AR AL . B R AR R AR R AR AN =D R
B, ALEARR SR I B T M A w5 A HK, IS5 A B 2 AT R0 AL BN A
e, AR A B A A s R AT R

TREWRR X FF R G

e
anp
o

BIREREIRR

HIRALIES DT HRIR

TR BUARER

RARRIELR

Figure 1. Intelligent decision support sys-
tem architecture
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U L RS (IR. . B RIS T AT 1 R R LR, b B ik A A ST A 1 R AT A
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HAR RFIEROR B o =28 IR(10 MRFAE), (50 MRFAE), =i(100 MRFAE)

HEF R EREXT L e 1 FroR. B4R [RIATEAL B BA B/ REAE S0 d sy s i R I, X
DRI [ R R f B R 0 D6 R RN AL AR IR A, AR R A T A b A B b 3 R
MEHYE N E ., R ZRIFCR. R0, BERFERERGI, g NE 2 b2 fE
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YL ERAEECED I, SVM RTREAS 2 DASKIL L SR e v g, DRI DR 2R 5 22 A2 8 IR A R T — A 2
RFTNI . R, EBCKIIBELE b, JUH s B A& M e, SVM AT U Rt f A% 3507 ok
AL P v 24 2 ] PP A, AT BT SR HER A . BEALARARAE & AP B T # SR B s AR e v, Rl
FEAE R H S ERIL W R AR S EERBIRAC B T, BELARARREAT RO B R AR A AT = 2% B RS AIE
L2 MEFRHNA S AR R FEA), IR 2 AR R SR R 0 51— R SR 7T RE HH BL
LA R AR 2 PR P AR AR R A 1S BE AL AR RN A B R 2 S R 3 0 SRR S5 B AR % . K
SCRE TR B AR A AP SR K/ AR AR G B PP R IR £, SR W2 R B AT R (0 38 R AL ) T -
PRSI N 3 5, A SCRRER A 1 it OB 27 ST BOR (B OTIE), REWS A O AL P 2 28 (R RHAIE
AR RIS EESE, IR% B S SR Rl 73w 3R O A5 J2 DASEAT R 7326

Table 1. Accuracy comparison of algorithms

= 1 BEEERMEXEE

LE/E NN REAEHL e A mpE SCREI AL BEHLAR AL AR
2N fi% 70% 72% 74% 74%
2 EY 68% 70% 73% 75%
2 =i 65% 67% 71% 74%
il ik 75% 78% 80% 82%
h H 71% 73% 75% 81%
el = 70% 73% 7% 82%
X fi% 80% 83% 85% 88%
N el 78% 81% 84% 87%
N = 75% 79% 83% 86%

5.4.2. BEZETL

ARSEE BRI AT B 8 A SCRE A EHL(SVM)  BEALAR PR RN AR SO R 7E A [ 304 B K/
FVRFESCE T 1 A [l e v R . A [0 388 17 5 4 30 23 28 2R Ge R TE A R 3 1E R (v [l USe Bl 3 1 3% ) 1)
73, FTRIRACIE RGO, DLIRR T 75 LR IR AR FR A B3R AT A R 0 A [0 . S IR A S
BSHEES b — 8. wg R L 2 Fion.

Table 2. Recall comparison of algorithms

F 2. EiRBEENL

LE/IE INGN REAEHL A mpE SCREIEEAL BEALAR bR ARICAFEA
2N fi% 65% 68% 70% 75%
2 EE 62% 65% 69% 74%
/N I 60% 63% 67% 72%
h i 70% 73% 76% 81%
il il 68% 72% 75% 80%
h = 66% 70% 74% 78%
X fi% 75% 78% 82% 87%
N il 73% 7% 80% 85%
PN ) 71% 75% 79% 84%
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M 2 aTRAE AR DR A B SRR AR R N R B, BEAE R ARG N, A B R TR
B, RUIBAE L L BRI AF R R IR . SVM SR BN RHAE BB UK, (HAE KR 4 B (0 # (1]
R FE PR, ZATREA T SVM fE 47 3t A0 PO AR (1 K R 2k ik o BENLARAM VAT L E T A
[ A, JCIAE AR AR BRI, R R ZE M0, TR AR A B AN R AE = & 14 Kodfa S i
RESEA RO B 12K . AT i TR T 2 iy o) SR L ST BOR, AR T Il 4 (8] R d g
S HR A [R)HCHE B2 /N AR AR B € R PE AR e 1, RE IR AE i R AE I 5 T AR AR B AR B e 14
TR

5.4.3. ¥ERREEXTEE

ARSI ) H AR PG ELEBGE A S EEALSVM) . BEHLARMOAIAS SO A2 A [F) K 42 /1
AVRFAEACRE T ARSI R I AE T REAT R 7 PN N ISR ROREA , SERRONIERATELG], X T @i oy
KRG, KRG R BORD R, T BT A AN A PR 1R . S 06 K A s
RBHWES LA KREIRIE 3 s,

Table 3. Precision comparison of algorithms
7 3. EIEMEHBIXTEL

T NG REESL oA ml | SCREIEAL BEALAR K e it
/N ik 71% 75% 78% 83%
2 EE 69% 73% 76% 81%
2 = 67% 71% 74% 80%
il fi& 76% 79% 82% 87%
h H 74% 7% 80% 85%
h = 2% 76% 78% 83%
X fi% 81% 84% 88% 92%
X i 79% 82% 86% 90%
X = 7% 80% 84% 89%

M 3 LA, fEIA SRR RN RERIRT, R AR IR D s I N . X2
BIENAE A B AN > R MR N R R 4, SRRk o SR 5 DU B ] B (0 0 SRAE 55 . SR, KR
AR B8N, RS0 L RO IR AT R, X AT RE A2 DR W AR VERL AR fiff 1R 22 R R Bk RN AFAE R IR

5.4.4. F1 %fEt

RS IG T BIGUE PURD 5 VEAEAS R B SR A N IE SR N R FL o BiERE . F1 4 B0 RS i AL A [a]
R, JEIE A T 6 SRR R 0 AT 55 P AR R I, e & 78 IE 2T ) R 1 R0 52
VL . SEIGEHE SR SO E S T — 8. LIRSS RSz 4 R

Table 4. F1 comparison of algorithms
=4 BIEFL L

T NG RS R mN | SCREIEAL BEALAR K KN it
/N ik 66.50% 70.90% 73.50% 78.70%
2N EY 63.50% 67.50% 72.00% 76.50%
2N =i 61.50% 64.50% 70.50% 75.00%
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i3k
EY ik 71.50% 75.00% 78.90% 84.00%
el H 69.00% 73.00% 76.50% 82.50%
rh = 67.00% 71.50% 74.50% 81.00%
N fi% 76.50% 80.50% 85.00% 90.50%
N ey 74.50% 78.50% 83.00% 88.50%
X ] 72.50% 76.50% 81.50% 87.50%

A A TTUUE 2 [ A AR D (0 R S A AR R A R N ey 1 FL 23030, BB RS AR 1Y
B, FLYECA PR . SVYM I FL 20 Bde Frfy B e rp R B R 4, JCHRAERF B i, R W] SVM
E 42 0] TP RE A RAC BEHCHR DR T TGRSR T L . BEALARAR I FL 20 IR 28 50, el it e
KE R b, SRR R A R ARSI, LR AE AR B AL 3 ' B SR AR e k. AR
MR R AR OU T FL 2> B, W 1 FLAE V-7 44 [ SRR A 5 i A e b o

5.4.5. 5HE bRV MIREE XL
AT BAE A R (RS M R, %F b Faster RCNN. SSD. YOLO £ 7Y, ZEHin3 5 fix.

Table 5. Realtime detection performance comparison of algorithms
= 5. BUESERHEMIMERERTEE

LAY B SRR RS AR A HE 5 R
Faster RCNN 138.8 M 402 FLOPs/G 11 FPS
SSD 240 M 275.0 FLOPS/G 24 FPS
YOLO 355 M 105.0 FLOPS/G 58 FPS
AR 35.0 M 98.0 FLOPs/G 52 FPS

Wt 5 ATLLR th, A SCHURAESEI R DU BT T R BN 52 A FIREED 52 WAL BN, (WS 16T 47
MPATSEH YOLO B, FERUREERILIITH, E L) 35.0 M IS BORFIBRIY 98.0 FLOPS/G 1315 J4 %,
ATV T RSV RER T, 535 08T Faster RONN FiT SSD #U . M (8 A B
GE T B B (OPFBE, S & B e PR IR I K46 b 3R T — MR SR R R T
RESE A T B DR AL 2 1 SN VPR 0 5
6. B4R

ARV T AR LT ST, A et 8 ReA BOR R B R SR SR A B T ik I %
ENER A AL R B . Hlas e S FIE LA RS, AR T — MR RERSESCR RS, ARG W iEm
SR IIL IR A AL B R A BRI TR

B, ARSI IR A S SE IR USCER ST B R A, X e e TR BEARFAE SR, Ty
Ja SRR 7> RS I SR it TS HER RN o LUk, B REALAR AR SRR A 1 3 AN e 2 1 Tt
AL, XA 58 TR T AR, ORISR AR BB TR AR SRR R . R, R R R,
BTV TARACHIBE R 32 BANIE g2 T 58, 2 D3RI T RGBT R AN AR o -

I A REW], A2 R RSSO R AR SE PR N R L 1, RENE A RO 5 2% 0 A I v B
PR, ST bR AL E AR Y B S AR REAL .
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